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(57) Abstract: 

PURPOSE: To enable non-electrical temperature 
monitoring, to reduce an area required for a sensor 
region, and to enable monitoring of a local temperature 
of a fine section and a temperature distribution through 
a plurality of sensors by forming a bimetal layer having 
a movable section on a semiconductor chip. 

CONSTITUTION: Provided are; first and second insulating 
films 2. 3 which are laminated successively on a 
semiconductor substrate 1, two metal layers 4, 5 which 
are successively laminated on a part of the second 
insulating film 3 and have different thermal expansion 
coefficient, and a void section 8 which is made by 
removing a part of the second insulating film 3 below 
the metal layer 4, 5 to make a part of the metal layers 
4, 5 movable, For example, a silicon oxide film 2 and a 
silicon nitride film 3 are successively deposited on the 
semiconductor substrate 1 , and an aluminum layer 4 and 
a chromium layer 5 are laminated successively thereon. 
Then, the chromium layer 5 and the aluminum layer 4 are 
selectively etched to form a bimetal layer 6. The 
nitride silicon film 3 is selectively etched and removed 
and the void section 8 is formed by hollowing about half 



of a lower side of the bimetal layer 6. 
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Japanese Laid Open Patent Application No. 2-196457 

Title of Invention 
Semiconductor Integrated Circuit 

Claim 

A semiconductor integrated circuit comprising* 

first and second insulating films which are successively laminated 

on a semiconductor substrate; 
two metal layers which are successively laminated on a part of the 

second insulating film and have different thermal expansion 

rate; and 

a void section which is made by removing a part of the second 
insulating film below the metal layer. 

Detailed Description of the Invention 
[Technical Field] 

The present invention relates to a semiconductor integrated 
circuit and, in particular, to a semiconductor integrated circuit having a 
thermal sensor. 

[Background of the Invention] 

A conventional semiconductor integrated circuit with a thermal 
sensor has been used temperature-current property of a diode formed 
on a semiconductor substrate. 

[Problem to Be Solved by the Invention] 

Since the above-mentioned conventional semiconductor integrated 
circuit measures the temperature by using the temperature-current 
property of a diode, it is necessary to have a circuit for outputting a 
electric signal from the semiconductor integrated circuit and a special 
bonding pad. In addition, a plurality of leads in outer leads of the 
package are occupied to connect the circuit, so that it has a defect that 
the utilization rate of the outer leads becomes worse. 



[Way to Solve the Problem] 

A semiconductor integrated circuit according to the present 
invention includes first and second insulating films which are 
successively laminated on a semiconductor substrate, two metal layers 
which are successively laminated on a part of the second insulating film 
and have different thermal expansion rate, and a void section which is 
made by removing a part of the second insulating film below the metal 
layer. 

[Detailed Description of the Preferred Embodiment] 

Preferred embodiments according to the present invention are 
explained with reference to the accompanying drawings. 

Figs. l(a)-l(e) are sectional views of a semiconductor chip 
explaining a manufacturing method according to the present invention 
in order of the manufacturing process. 

At first, as shown in Fig. l(a), a silicon oxide film 2 and a silicon 
nitride film 3 are laminated successively on a semiconductor substrate 
1. Then, an aluminum layer 4 as a metal layer with a high thermal 
expansion rate having a thickness of 1 pm and a chromium layer 5 as a 
metal layer with a low thermal expansion rate having a thickness of 1 
pm are laminated successively on the silicon nitride film 3. 

Then, as shown in Fig. l(b), the chromium layer 5 and the 
aluminum layer 4 are selectively etched successively to form a bimetal 
layer 6. 

Then, as shown in Fig. l(c), a photoresist layer 7 is formed on the 
surface including the bimetal layer 6, a pattern is formed on the 
photoresist layer 7, and a portion near an edge side of the bimetal layer 
6 having a difference in level is made a hole. 

Then, as shown in Fig. l(d), the silicon nitride film 3 is etched and 
removed by using an isotropic etching method with the photoresist 
layer 7 as a mask to form a void section 8 by hollowing about half of a 
lower side of the bimetal layer 6. As a result, a movable portion having 
an area of about 20 pm by 50 pm is formed on the bimetal layer 6. On 
this occasion, the silicon oxide film 2 acts as an etching stopper. 

Then, as shown in Fig. l(e), a semiconductor integrated circuit is 
formed by removing the photoresist layer 7. 



Fig. 2 is a perspective view of a semiconductor chip explaining 
construction of an embodiment according to the present invention. 

As show in the figure, the semiconductor chip 9 has the 
construction having bimetal layer 6 formed on the semiconductor chip 9 
on which a device area is formed and void section 8 arranged under a 
portion of the bimetal layer 6. 

Fig. 3 is a sectional view of a semiconductor chip for explaining 
the movement of a semiconductor integrated circuit according to the 
present invention. 

As show in the figure, since the thermal expansion ratio of the 
aluminum layer 4 is different from that of the chromium layer 5, the 
angle 6 of the movable portion of the bimetal layer 6 varies in response 
to the change in temperature. Projecting an incident light 10 to the 
upper surface of the bimetal layer 6 to measure the angle 6 between the 
incident light 10 and the reflected light 11, you can find the change in 
temperature of the semiconductor integrated circuit. Accordingly, by 
measuring the change in the angle 0 with respect to the known change 
in temperature by means of the detected position in advance, the 
change in temperature of the semiconductor integrated circuit while 
operating can be found. 

[Effect of the Invention] 

As described above, the present invention has effects to enable 
non-electric temperature monitoring, to reduce an area required for a 
sensor region, and to enable monitoring of a local temperature of a fine 
section and a temperature distribution through a plurality of sensors by 
forming a bimetal layer having a movable section on a semiconductor 
chip. 

Brief Description of the Drawings 

Figs. 1(a)- 1(e) are sectional views of a semiconductor chip 
explaining a manufacturing method according to the present invention 
in order of the manufacturing process. 

Fig. 2 is a perspective view of a semiconductor chip explaining 
construction of an embodiment according to the present invention. 

Fig. 3 is a sectional view of a semiconductor chip for explaining 
the movement of a semiconductor integrated circuit according to the 



present invention. 

l: a semiconductor substrate 
2 : a silicon oxide film 
5 3- a silicon nitride film 
4: an aluminum layer 
5* a chromium layer 

6- a bimetal layer 

7- a photoresist layer 
10 8- and void section 

9- a semiconductor chip 
10 : an incident light 
11: a reflected light 



